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Abstract 

(57) imiti I (57) [Abstract] 

(f£ IE #) (There is an amendment. ) 

[Constitution] 



'■> 

Ar j/ 



C=CH-Ar 2 -CH=C 




(I) 



It includes in photosensitive layer with di styryl compound 
which is shown with General Formula (I ) in 
electrophotographic photosensitive material which designates 
conductive support and photosensitive layer which wasformed 
on that as necessary constituent , as electric charge transport 
material . 



(*+ s R 1 B**JR* , XB mWkt ftT UTt 

R 2 ,R 3 «i^~x»ffls^^T, XB 

JP*vl«Sto Ar 1 Si^tlTUTfc 

*^7y-A»xB**«ai**u, at 2 b 

B»*ftT^Tfc*^7U--U>fiXB« 



[Ml 



X, »UiBL«fflC:**^li3jr^«:</WA 
Claims 



(In Formula, R<sup>l</sup> displays hydrogen atom , or 
optionally substitutable alkyl group or aryl 
group ,R<sup>2</sup>, R<sup>3</sup> displays identical or 
different , hydrogen atom , or optionally substitutable alkyl 
group or alkoxy group . Ar<sup>l</sup> displays optionally 
substitutable aryl group or heterocyclic group , 
Ar<sup>2</sup> displays the optionally substitutable arylene 
group or heterocyclic group . Y displays methylene group , 
ethylene group , vinylene group , oxygen atom or sulfur 
atom . ) 

[Effect(s)] 

initial stage potential stabilizes, dark decay is small, 
sensitivity is superior. 

Deterioration is little with also, repetitive use , is superior 
even in durability . 



[Claim(s)] 
[Claim 1] 

electrophotographic photosensitive material . which 
designates that it includes in photosensitive layer with the di 
styryl compound which is shown with General Formula (I ) in 
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electrophotographic photosensitive material which designates 
conductive support and photosensitive layer which was 
formed on that as necessary constituent , as electric charge 
transport material as feature 



Ar 



C=CH-Ar 2 — CH=C 



at i] 




(I) 



[Chemical Formula 1] 



U R 2 ,R 3 »E-X»*IJifc?T, 
XI*II»4tiT^T* ( di^7^+^St.U< 
B7JH3 + VS4S*. Ar 1 BliftSftTU 

Bll»*tiTUTt,Ji^7U-U>SXB:* 

S, £"U>g, KSSS^-XBttltJS?-** 

) 

Specification 
[0001 1 

[00021 
Ml 

-as. a»<Da«tfH**n. *n 



(Iii Formula, R<sup>l </sup> displays hydrogen atom , or 
optionally substitutable alkyl group or aryl group ,R<sup>2 
</sup>, R<sup>3 </sup> displays identical or different , 
hydrogen atom , or optionally substitutable alkyl group or 
ajkoxy group . Ar<sup>l </sup> displays optionally 
substitutable aryl group or heterocyclic group , Ar<sup>2 
</sup> displays the optionally substitutable arylene group or 
heterocyclic group . Y displays methylene group , ethylene 
group , vinylene group , oxygen atom or sulfur atom . ) 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is something regarding electrophotographic 
photosensitive material of high sensitivity , high durability 
which uses the di styryl compound as electric charge transport 
material . 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

Recently, development of copier , printer which uses 
electrophotography system is remarkable.those of diverse are 
being developed also photosensitive material where machine 
type of various form , types , function is developed according 
to application , corresponds tothat and is used for those. 

Until recently, as electrophotographic photosensitive 
material , inorganic compound it was used from aspect of 
sensitivity , durability mainly. 
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for example zinc oxide , cadmium sulfide , selenium etc can 
be listed. 

But, as for these when harmful substance is used is many, 
abolitionbecomes problem , becomes cause which brings 
pollution . 

When selenium where also, sensitivity is satisfactory is used, 
it isnecessary to form thin film on electrically conductive 
substrate with vapor deposition method etc, productivity is 
inferior, becomes cause of cost increase . 

[0003] 

amorphous silicon is observed recently, as inorganic 
substance photosensitive material of nonpolluting property , 
research and development is advanced. 

But, these concerning sensitivity it is superior, but in order to 
use plasma CVD method mainly in time of thin film 
formation , productivity quite isinferior, photosensitive 
material cost, also running cost has become large ones. 

[0004] 

On one hand, organic photosensitive material , incineration 
being possible, has benefit of the non-polluting , furthermore 
as for any many things thin film formation being 
possible, with paint mass production is easy. 

Therefore greatly be able to decrease cost, it has possessed the 
strength that can be processed in various shape according to 
also, application . 

But, problem remains in sensitivity , durability regarding 
organic photosensitive material , appearance of organic 
photosensitive material of high sensitivity , high durability is 
strongly desired. 

various method is proposed as means of sensitivity 
improvement of organic photosensitive material ,but presently 
functional mold release photosensitive material of bilayer 
structure has become mainstream mainlyfunction separates 
into electric charge-generating layer and charge transport 
layer . 

charge which occurs with electric charge-generating layer due 
to for example exposure is filledin charge transport layer , 
passes through charge transport layer and is transported by the 
surface , latent electrostatic image is formed to photosensitive 
material surface by neutralizing surface charge . 

As for functional mold release comparing to single layer 
type , charge which occurs the possibility which trapping is 
done becomes small, charge can betransported by 
photosensitive material surface efficiently, each layer without 
therespective function inhibition being done, (U.S. Patent 
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ft * U -JUt^fctflBa* ftT u 

10007] 



2803541 number). 
[0005] 

To absorb energy of light which is irradiated as organic 
electric charge-generating material which is used for electric 
charge-generating layer , compound which generates charge 
efficiently to be selected and used, for example azo pigment 
(Japan Unexamined Patent Publication Showa 54-14967 
disclosure ), nonmetallic phthalocyanine pigment (Japan 
Unexamined Patent Publication Showa 60-19146 disclosure ), 
the metal phthalocyanine pigment (Japan Unexamined Patent 
Publication Showa 57-146255disclosure ), [sukueariumu ] salt 
(Japan Unexamined Patent Publication Showa 
63-1 13462disclosure ) etc can be listed. 

injection efficiency of charge from electric charge-generating 
layer is large to select compound where mobility of charge 
inside charge transport layer is large, furthermorenecessary as 
electric charge transport material which is used for charge 
transport layer . 

For that, compound which compound , cation radical where 
ionization potential is small is easyto occur is chosen, for 
example triaryl amine derivative (Japan Unexamined Patent 
Publication Showa 58-123542disclosure ), hydrazone 
derivative (Japan Unexamined Patent Publication Showa 
57-101 844disclosure ), oxadiazole derivative (Japan 
Examined Patent Publication Sho 34-5466disclosure ), the 
pyrazoline derivative (Japan Examined Patent Publication Sho 
52-4188disclosure ), stilbene derivative (Japan Unexamined 
Patent Publication Showa 58-198043disclosure ), 
triphenylmethane derivative (Japan Examined Patent 
Publication Sho 45-555 disclosure ), 1 and 3 -butadiene 
derivative (Japan Unexamined Patent Publication Showa 
62-287257disclosure ) etc isproposed. 

[0006] 

But, as for electric charge mobility of these electric charge 
transport material when it compares to inorganic 
substance ,being small ones, it is something which still cannot 
be satisfiedeither sensitivity . 

Synthesis easy, has done many report from or other point 
where the electric charge mobility is large in background a 
this way, concerning inside styryl compound , stilbene 
compound etc of above-mentioned electric charge transport 
material . 

styryl compound which is shown with below-mentioned 
General Formula is stated in for example Japan Unexamined 
Patent Publication Showa 63-3085 1 disclosure . 

[0007] 
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[Chemical Formula 2] 



[0008] 

(3t*,R' ,R 2 ,Ar' ,Ar 2 ,Ar? B±iB&fc(f»ClB« 
(DttD^a-To )#P^Hg 63-139354 ^«ttt 




[0008] 

stilbene compound which is shown with below-mentioned 
General Formula is stated in(In Formula, R<sup>l </sup>, 
R<sup>2 </sup>, Ar<sup>l </sup>, Ar<sup>2 </sup>, 
Ar<sup>3 </sup> displays those which are stated in 
theabove-mentioned disclosure . ) Japan Unexamined Patent 
Publication Showa 63- 139354disclosure . 

[0009] 

[Chemical Formula 3] 



H=CH-*r~CH=CH— (OV-N 




[0010] 

R' , R 2 ,X,n tt ±IB^«f C IB® O fc<7) 
63-269156 #&«CB TIB 

[0011] 



[0010] 

di styryl compound which is shown with below-mentioned 
General Formula is stated in(In Formula, R<sup>l </sup>, 
R<sup>2 </sup>, X, n displays those which are stated in 
theabove-mentioned disclosure . ) Japan Unexamined Patent 
Publication Showa 63-269156disclosure . 

[0011] 



Ar , -CH=CH-Ar 2 -CH=C / 



R 1 



lit A} 



[Chemical Formula 4] 



[0012] 

R',Ar , ,Af 2 ,Ar 3 tt±E^S+ IZUMO 
tOZSto 1-24255 *a«CBTlB 



[0012] 

styryl compound which is shown with below-mentioned 
General Formula is stated in(In Formula, R<sup>l </sup>, 
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Ar<sup>l </sup>, Ar<sup>2 </sup>, Ar<sup>3 </sup> 
displays those which are stated in theabove-mentioned 
disclosure . ) Japan Unexamined Patent Publication Hei 1- 
24255disclosure . 

[0013] 



" N >N-Ar , -CH=C«Ql 



Kb 51 



[Chemical Formula 5] 



[00141 

(5*4>» R 1 ,R 2 ,R 3 ,R 4 ,Ar' ,X B±B4*» + CE 



t&53£#fcUTfflU*;ifcC<MJ, KM. ft 

So 

[00151 



[0014] 

(In Formula, R<sup>l </sup>, R<sup>2 </sup>, R<sup>3 
</sup>, R<sup>4 </sup>, Ar<sup>l </sup>, X displays those 
which are stated in theabove-mentioned disclosure . ) But, 
because these compound and it is not something which 
always canbe satisfied electric charge mobility , sensitivity of 
photosensitive material is low, it possesses deficiency that 
residual potential are large. 

this way in regard to utility as for those which it can 
besatisfied as electric charge transport material of 
electrophotographic photosensitive material , fact that it has 
not startedto be to see yet is actual condition. 

objective of this invention , in order that this problem is 
solved, is to offer electrophotographic photosensitive material 
of high sensitivity , high durability di styryl compound where 
electric charge mobility is large as electric charge transport 
material by using. 

[0015] 

[Means to Solve the Problems] 

these inventors in order that above-mentioned problem is 
solved, result of diligent research , this invention reached to 
completion. 

Namely, gist of this invention regards electrophotographic 
photosensitive material which designates thatit includes in 
photosensitive layer with di styryl compound which is shown 
with General Formula (I ) in electrophotographic 
photosensitive material which designates conductive support 
and photosensitive layer which wasformed on that as 
necessary constituent , as electric charge transport material as 
feature. 
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[it 6] [Chemical Formula 6] 



[0017] [0017] 
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(^lE^) (There is an amendment. ) 

Hftj£] [Constitution] 



>C= 
Ar' 7 



01-Ar 1 — CM=C 




(I) 



It includes in photosensitive layer with di styryl compound 
which is shown with General Formula (I ) in 
electrophotographic photosensitive material which designates 
conductive support and photosensitive layer which wasformed 
on that as necessary constituent , as electric charge transport 
material . 



V7)l*)\,m$ U < B 7 U - U , 

■ft*nTl,*Tfc«fcl,*7JWl*fcL<B7 
)n=fvl«It, At' BK&«*lTl,*Tfc 
JtU7'J-WSXBlOS36llS€£U, Ar 2 B 
mft*tlT^Tt.<fe^7 l J-U>BXB** 

[MM 

Claims 



(In Formula, R<sup>l</sup> displays hydrogen atom , or 
optionally substitutable alkyl group or aryl 
group ,R<sup>2</sup>, R<sup>3</sup> displays identical or 
different , hydrogen atom , or optionally substitutable alkyl 
group or alkoxy group . Ar<sup>l</sup> displays optionally 
substitutable aryl group or heterocyclic group , 
Ar<sup>2</sup> displays the optionally substitutable arylene 
group or heterocyclic group . Y displays methylene group , 
ethylene group , vinylene group , oxygen atom or sulfur 
atom . ) 

[Effect(s)] 

initial stage potential stabilizes, dark decay is small, 
sensitivity is superior. 

Deterioration is little with also, repetitive use , is superior 
even in durability . 



[Claim(s)] 
[Claim 1] 

electrophotographic photosensitive material . which 
designates that it includes in photosensitive layer with the di 
styryl compound which is shown with General Formula (I ) in 
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(5*«K R 1 l**^J^?, XBg&£ftT^T 
fc«fc^7JWUgfcU<B7U-Jl,g£a 
l>s R 2 ,R 3 lill-XBfflSftoT, tKJRJS?* 
XBII»SftTl,tTfcJa*7JWlSfcU< 
l*7JP^vl«at. At 1 BB**ftTU* 
Tt*^7'J-JI,SXB^3|«S€aU,Ar 2 
BB«*tlT^T**^7U-U>«XB* 

To ) 

Specification 
[0001] 



[0002] 
H] 



1993-10-29 

electrophotographic photosensitive material which designates 
conductive support and photosensitive layer which was 
formed on that as necessary constituent , as electric charge 
transport material as feature 



(I) 



[Chemical Formula 1] 



(In Formula, R<sup>l </sup> displays hydrogen atom , or 
optionally substitutable alkyl group or aryl group ,R<sup>2 
</sup>, R<sup>3 </sup> displays identical or different , 
hydrogen atom , or optionally substitutable alkyl group or 
alkoxy group . Ar<sup>l </sup> displays optionally 
substitutable aryl group or heterocyclic group , Ar<sup>2 
</sup> displays the optionally substitutable arylene group or 
heterocyclic group . Y displays methylene group , ethylene 
group , vinylene group , oxygen atom or sulfur atom . ) 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention is something regarding electrophotographic 
photosensitive material of high sensitivity , high durability 
which uses the di styryl compound as electric charge transport 
material . 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

Recently, development of copier , printer which uses 
electrophotography system is remarkable,those of diverse are 
being developed also photosensitive material where machine 
type of various form , types , function is developed according 
to application , corresponds tothat and is used for those. 

Until recently, as electrophotographic photosensitive 
material , inorganic compound it was used from aspect of 
sensitivity , durability mainly. 
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[00031 

T^*tf, aflUBrtttCfcUT, ±C7?X 

7 CVD ^<7)4M1ttt@«) 
T^T*»J, *#fcU*K 7>Z>?3 

[0004] 



■WAtto*«Ji*#fl>*siJsr5t<ii*nT 
fc«»*ajifcc«iB3jr»iib*:±c=ii«i 



ISB» *fi*i£JiC&A*n, W^rlaljl®* 
MjlgtfgiM I* *Jf SI C it i T »± u t mmtr 

ftfF* 2803541 #) o 



for example zinc oxide , cadmium sulfide , selenium etc can 
be listed. 

But, as for these when harmful substance is used is many, 
abolitionbecomes problem , becomes cause which brings 
pollution . 

When selenium where also, sensitivity is satisfactory is used, 
it isnecessary to form thin film on electrically conductive 
substrate with vapor deposition method etc, productivity is 
inferior, becomes cause of cost increase . 

[0003] 

amorphous silicon is observed recently, as inorganic 
substance photosensitive material of nonpolluting property , 
research and development is advanced. 

But, these concerning sensitivity it is superior, but in order to 
use plasma CVD method mainly in time of thin film 
formation , productivity quite isinferior, photosensitive 
material cost, also running cost has become large ones. 

[0004] 

On one hand, organic photosensitive material , incineration 
being possible, has benefit of the non-polluting , furthermore 
as for any many things thin film formation being 
possible.with paint mass production is easy. 

Therefore greatly be able to decrease cost, it has possessed the 
strength that can be processed in various shape according to 
also, application . 

But, problem remains in sensitivity , durability regarding 
organic photosensitive material , appearance of organic 
photosensitive material of high sensitivity , high durability is 
strongly desired. 

various method is proposed as means of sensitivity 
improvement of organic photosensitive material ,but presently 
functional mold release photosensitive material of bilayer 
structure has become mainstream mainlyfunction separates 
into electric charge-generating layer and charge transport 
layer . 

charge which occurs with electric charge-generating layer due 
to for example exposure is filledin charge transport layer , 
passes through charge transport layer and is transported by the 
surface , latent electrostatic image is formed to photosensitive 
material surface by neutralizing surface charge . 

As for functional mold release comparing to single layer 
type , charge which occurs the possibility which trapping is 
done becomes small, charge can betransported by 
photosensitive material surface efficiently, each layer without 
therespective function inhibition being done, (U.S. Patent 
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[0005] 

nTifciJ, #J*tf x 7V0»(#IBB8 54-14967 
*£«7*Pv7Z>»R(ftHl8 
60-19146 iI7^Pv7Z>I8 
(ftHHS 57-146255 % v i),X^I7 'J "5 A* 
(ttNHS 63-113462 #^«)«€#tf «C t 



w^is&ji c ffl ^ s mm mm® t u t b 



^tt^ratfft, su7'j-;u75.> 

R9«(4$IHflS 58-123542 tl<7V' > 

Bf«{t(£HH8 57-101844 ^^)^^+fv7 
V*-;i^®#(^^Bg 34-5466 f7 7 

U>ftiItt($£liB 52-4188 
>B5«#(ftHlB 58-198043 S U 7 i 



" Jl, JX 2 >«S»#(^ia 45-555 



1, 



3-72vI>RaS#(4$HBS 62-287257 



[0006J 

filAtfs 4$^HS 63-30851 #^aCBTIB-« 
10007] 



2803541 number). 
[0005] 

To absorb energy of light which is irradiated as organic 
electric charge-generating material which is used for electric 
charge-generating layer , compound which generates charge 
efficiently to be selected and used, for example azo pigment 
(Japan Unexamined Patent Publication Showa 54-14967 
disclosure ), nonmetallic phthalocyanine pigment (Japan 
Unexamined Patent Publication Showa 60-19146 disclosure ), 
the metal phthalocyanine pigment (Japan Unexamined Patent 
Publication Showa 57-146255disclosure ), [sukueariumu ] salt 
(Japan Unexamined Patent Publication Showa 
63-1 13462disclosure ) etc can be listed. 

injection efficiency of charge from electric charge-generating 
layer is large to select compound where mobility of charge 
inside charge transport layer is large, furthermorenecessary as 
electric charge transport material which is used for charge 
transport layer . 

For that, compound which compound , cation radical where 
ionization potential is small is easyto occur is chosen, for 
example triaryl amine derivative (Japan Unexamined Patent 
Publication Showa 58-123542disclosure ), hydrazone 
derivative (Japan Unexamined Patent Publication Showa 
57-101844disclosure ), oxadiazole derivative (Japan 
Examined Patent Publication Sho 34-5466disclosure ), the 
pyrazoline derivative (Japan Examined Patent Publication Sho 
52-4188disclosure ), stilbene derivative (Japan Unexamined 
Patent Publication Showa 58-198043disclosure ), 
triphenylmethane derivative (Japan Examined Patent 
Publication Sho 45-555 disclosure ), 1 and 3 -butadiene 
derivative (Japan Unexamined Patent Publication Showa 
62-287257disclosure ) etc isproposed. 

[0006] 

But, as for electric charge mobility of these electric charge 
transport material when it compares to inorganic 
substance .being small ones, it is something which still cannot 
be satisfiedeither sensitivity . 

Synthesis easy, has done many report from or other point 
where the electric charge mobility is large in background a 
this way, concerning inside styryl compound , stilbene 
compound etc of above-mentioned electric charge transport 
material . 

styryl compound which is shown with below-mentioned 
General Formula is stated in for example Japan Unexamined 
Patent Publication Showa 63-30851 disclosure . 

[0007] 
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>N-Ar 3 — CH=C< 



Mb 2] 




[Chemical Formula 2] 



[0008] 

^R'.R'.Ar 1 ,Ar 2 ,Ar? tt±lB^$g<F CfB© 
<D$0%.£?c )4#^H§ 63-139354 #^$gtltt 
TIE-tt*T** ftfcT^l^Xb^tflB 



[0009] 
Mb 3] 




C = CH — (gHCH = CH-k-CH = CH 



[0008] 

stilbene compound which is shown with below-mentioned 
General Formula is stated in(In Formula, R<sup>l </sup>, 
R<sup>2 </sup>, Ar<sup>l </sup>, Ar<sup>2 </sup>, 
Ar<sup>3 </sup> displays those which are stated in 
theabove-mentioned disclosure . ) Japan Unexamined Patent 
Publication Showa 63-139354disclosure . 

[0009] 

[Chemical Formula 3] 



[0010] 

R 1 ,R 2 > X,ntt±!E^ig'Pfc:leii<Dt.© 
ZB.t>?o )4$H« 63-269156 *&<RCBTE 

[0011] 



[0010] 

di styryl compound which is shown with below-mentioned 
General Formula is stated in(In Formula, R<sup>l </sup>, 
R<sup>2 </sup>, X, n displays those which are stated in 
theabove-mentioned disclosure . ) Japan Unexamined Patent 
Publication Showa 63-269156disclosure . 

[0011] 



Ar , -CH=CH-Ar 2 -CH=C 



Mb 4] 



/ 



[Chemical Formula 4] 



[0012] 

(3t«K R',Ar',Ar 2 ,Ar 3 tt±E^4'HE«0 
)«HT 1-24255 #aaCBTK 
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styryl compound which is shown with below-mentioned 
General Formula is stated in(In Formula, R<sup>l </sup>, 
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[0013] 



Ar<sup>l </sup>, Ar<sup>2 </sup>, Ar<sup>3 </sup> 
displays those which are stated in theabove-mentioned 
disclosure . ) Japan Unexamined Patent Publication Hei 1- 
24255disclosure . 

[0013] 



r @ 

lit 5} 



[Chemical Formula 5] 



[00141 

(3t*, R 1 i R 2 ,R 3 Jl 4 f Ar l f Xl*±C»*+CIB 



[0015] 



HPS, *»«OK&Bi»*14^1##fc*(D± 



[0014] 

(In Formula, R<sup>l </sup>, R<sup>2 </sup>, R<sup>3 
</sup>, R<sup>4 </sup>, Ar<sup>l </sup>, X displays those 
which are stated in theabove-mentioned disclosure . ) But, 
because these compound and it is not something which 
always canbe satisfied electric charge mobility , sensitivity of 
photosensitive material is low, it possesses deficiency that 
residual potential are large. 

this way in regard to utility as for those which it can 
besatisfied as electric charge transport material of 
electrophotographic photosensitive material , fact that it has 
not startedto be to see yet is actual condition. 

objective of this invention , in order that this problem is 
solved, is to offer electrophotographic photosensitive material 
of high sensitivity , high durability di styryl compound where 
electric charge mobility is large as electric charge transport 
material by using. 

[0015] 

[Means to Solve the Problems] 

these inventors in order that above-mentioned problem is 
solved, result of diligent research , this invention reached to 
completion. 

Namely, gist of this invention regards electrophotographic 
photosensitive material which designates thatit includes in 
photosensitive layer with di styryl compound which is shown 
with General Formula (I ) in electrophotographic 
photosensitive material which designates conductive support 
and photosensitive layer which wasformed on that as 
necessary constituent , as electric charge transport material as 
feature. 
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[ it 6] [Chemical Formula 6] 



[0017] [0017] 



U R 2 ,R 3 B|^-X»ffl 
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